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Anaesthetic,  Resuscitation  and  Allied  Equipment  Sectional  Committee,  MHD  13 


NATIONAL  FOREWORD 

This  Indian  Standard  (  Part  4  )  (  First  Revision  )  which  is  identical  with  ISO  8536-4  :  1998  'Infusion 
equipment  for  medical  use  —  Part  4 :  Infusion  sets  for  single  use,  gravity  feed'  issued  by  the  International 
Organization  for  Standardization  { ISO )  was  adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendations 
of  the  Anaesthetic,  Resuscitation  and  Allied  Equipment  Sectional  Committee  and  approval  of  the  Medical 
Equipment  and  Hospital  Planning  Division  Council. 

This  standard  was  first  published  in  1 988  as  a  dual  number  standard  identical  to  ISO  8536-4  : 1 987.  Its 
first  revision  has  been  undertaken  to  incorporate  the  modifications  effected  in  the  second  edition  of 
ISO  8536-4  brought  out  in  1998.  In  this  revision  modifications  have  been  made  to  the  illustrations  of 
vented  infusion  set,  non-vented  infusion  set,  closure  piercing  device  and  apparatus  for  testing  fluid 
filter.  The  requirements  for  test  for  integrity,  testing  of  injection  site,  biological  tests  and  labelling  have 
been  modified.  New  example  of  an  air-inlet  device,  method  for  determination  of  flow  rate  when  using  an 
air-inlet  device,  a  test  for  particulate  contamination  and  test  for  biological  evaluation  have  been  added. 

Annexes  A,  B,  C,  D,  E  and  F  form  an  integral  part  of  this  standard.  Annexes  G,  H,  and  J  are  for 
information  only. 

The  text  of  International  Standard  has  been  approved  as  suitable  for  publication  as  Indian  Standard 
without  deviations.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian  Standards. 
Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should  be 
read  as  'Indian  Standard'. 

b)  Comma  ( , )  has  been  used  as  a  decimal  marker  while  in  Indian  Standards  the  current  practice 
is  to  use  a  point  ( . )  as  the  decimal  marker. 

In  this  adopted  standard,  reference  appears  to  following  International  Standards  for  which  Indian  Standards 
also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  place  are  listed 
below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 

International  Corresponding  Indian  Standard  Degree  of 

Standard  Equivalence 

ISO  594-1  :  1986  IS  3234  (  Part  1  ) :  1986  Conical  fittings  with  a  6  percent  Identical 

(  Luer )  taper  for  syringes,  needles  and  certain  other 
medical  equipment:  Part  1  General  requirements 
(  second  revision ) 

ISO  594-2  :  1 991  IS  3234  (  Part  2  )  :  1 995  Conical  fittings  with  a  6  percent  do 

(  Luer )  taper  for  syringes,  needles  and  certain  other 
medical  equipment:  Part  2  Lock  fittings 

ISO  7864  :  1 993  IS  1 0654  :  2002  Sterile  hypodermic  needles  for  single  do 

use  ( third  revision ) 

The  Technical  Committee  responsible  for  the  preparation  of  this  standard  has  reviewed  the  provisions  of 
ISO  3696,  ISO  1 4644-1 ,  EN  980  and  US  Federal  Standard  209  E,  referred  in  this  adopted  standard  and 
has  decided  that  these  are  acceptable  for  use  in  conjunction  with  this  standard. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final 
value,  observed  or  calculated,  expressing  the  result  of  a  test,  shall  be  rounded  off  in  accordance  with 
IS  2  :  1960  'Rules  for  rounding  off  numerical  values  (  revised  )'.  The  number  of  significant  places 
retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 
INFUSION  EQUIPMENT  FOR  MEDICAL  USE 

PART  4   INFUSION  SETS  FOR  SINGLE  USE,  GRAVITY  FEED 

(  First  Revision  ) 


1  Scope 

This  part  of  ISO  8536  specifies  requirements  for  single-use,  gravity-feed  infusion  sets  for  medical  use  in  order  to 
ensure  their  compatibility  with  containers  for  infusion  solutions  and  intravenous  equipment. 

Secondary  aims  of  this  part  of  ISO  8536  are  to  provide  guidance  on  specifications  relating  to  the  quality  and 
performance  of  materials  used  in  infusion  sets  and  to  present  designations  for  infusion  set  components. 

In  some  countries,  the  national  pharmacopoeia  or  other  national  regulations  are  legally  binding  and  take  precedence 
over  this  part  of  ISO  8536. 

2  Normative  references 

The  following  standards  contain  provisions  which,  through  reference  in  this  text,  constitute  provisions  of  this  part  of 
ISO  8536.  At  the  time  of  publication,  the  editions  indicated  were  valid.  All  standards  are  subject  to  revision,  and 
parties  to  agreements  based  on  this  part  of  ISO  8536  are  encouraged  to  investigate  the  possibility  of  applying  the 
most  recent  editions  of  the  standards  indicated  below.  Members  of  lEC  and  ISO  maintain  registers  of  currently  valid 
International  Standards. 

ISO  594-1 :1 986,  Conical  fittings  with  a6%  (Luer)  taper  for  syringes,  needles  and  certain  other  medical  equipment 

—  Part  1:  General  requirements. 

ISO  594-2:1 991 ,  Conical  fittings  with  a6%  (Luer)  taper  for  syringes,  needles  and  certain  other  medical  equipment 

—  Part  2:  Lock  fittings. 

ISO  3696:1 986,  Water  for  analytical  laboratory  use  —  Specification  and  test  methods. 

ISO  7864:1993,  Sterile  hypodermic  needles  for  single  use. 

ISO  14644-1:—^),  Cleanrooms  and  associated  controlled  environments  —  Part  1:  Classification  of  air  cleanliness. 

EN  980,  Graphical  symbols  for  use  in  labelling  of  medical  devices. 

US  Federal  Standard  209  E,  Airborne  particulate  cleanliness  classes  in  cleanrooms  and  clean  zones. 


1)  To  be  published. 
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3    General  requirements 

3.1  The  nomenclature  to  be  used  for  components  of  infusion  sets  and  of  a  separate  air-inlet  device  is  given  in 
figures  1 ,  2  and  3. 

NOTE    Figures  1,  2  and  3  illustrate  examples  of  the  configuration  of  infusion  sets  and  air-inlet  devices;  other  configurations 
may  be  used  provided  they  lead  to  the  same  results. 

3.2  Infusion  sets  as  illustrated  in  figure  2  shall  be  used  for  collapsible  plastics  containers. 

3.3  Infusion  sets  as  illustrated  in  figure  2  used  with  separate  air-inlet  devices  as  illustrated  in  figure  3,  or  infusion 
sets  as  illustrated  in  figure  1  shall  be  used  for  rigid  containers. 


Key 

1  Protective  cap  of  closure-piercing  device 

2  Closure-piercing  device 

3  Air  inlet  with  air  filter  and  closure' 

4  Fluid  channel 

5  Drip  tube 

6  Drip  chamber 


7  Fluid  filter" 

8  Tubing 

9  Flow  regulator 

10  Injection  site*** 

1 1  Male  conical  fitting 

1 2  Protective  cap  of  male  conical  fitting 


Closure  of  air  inlet  is  optional. 

The  fluid  filter  may  be  positioned  at  other  sites,  for  example  preferably  near  the  patient 

access.  Generally  the  fluid  filter  used  has  a  nominal  pore  size  of  15  urn. 

Injection  site  is  optional. 

Figure  1  —  Example  of  a  vented  infusion  set 
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Key 

1  Protective  cap  of  the  closure-piercing  device 

2  Closure-piercing  device 

3  Fluid  channel 

4  Drip  tube 

5  Drip  chamber 

6  Fluid  filter* 

7  Tubing 

8  Flow  regulator 
^  Injection  site** 

10  Male  conical  fitting 

1 1  Protective  cap  of  male  conical  fitting 

*     The  fluid  filter  may  be  positioned  at  other  sites, 
for  example  preferably  near  the  patient  access. 
Generally  the  fluid  filter  used  has  a  nominal 
pore  size  of  15nm. 

**    Injection  site  is  optional. 


Figure  2  —  Example  of  a  non-vented  infusion  set 


Key 

1  Protective  cap 

2  Closure-piercing  device  or  needle 

3  Tubing 

4  Clamp* 

5  Air-inlet  with  air  filter 

Other  designs  are  acceptable  if  the  same  safety  aspects 
are  ensured. 


Figure  3  —  Example  of  an  air-inlet  device 
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3.4  The  infusion  set  shall  be  provided  with  protective  caps  to  maintain  sterility  of  the  internal  parts  of  the  set  until 
the  set  is  used.  The  air-inlet  device  shall  be  provided  with  a  protective  cap  over  the  closure-piercing  device  or 
needle. 

4  Designation 

4.1  infusion  set 

Infusion  sets  complying  with  the  requirements  specified  in  this  part  of  ISO  8536  shall  be  designated  by  the  descriptor 
words,  followed  by  a  reference  to  this  part  of  ISO  8536,  followed  by  the  letters  IS,  followed  by  the  letter  V  for  a  vented 
infusion  set  or  NV  for  a  non-vented  infusion  set: 

EXAMPLES 

Infusion  set  ISO  8536-4  -  IS  -  V 

Infusion  set  ISO  8536-4  -  IS  -  NV 

4.2  Air-inlet  device 

Air-inlet  devices  complying  with  the  requirements  specified  in  this  part  of  ISO  8536  shall  be  designated  by  the 
descriptor  words,  followed  by  a  reference  to  this  part  of  ISO  8536,  followed  by  the  letters  AD. 

EXAMPLE 

Air-Inlet  device  ISO  8536-4  -  AD 

5  Materials 

The  materials  from  which  the  infusion  set  and  its  components  as  given  in  clause  3  are  manufactured  shall  comply  with 
the  requirements  as  specified  in  clause  6.  Where  components  of  the  infusion  set  come  into  contact  with  solutions,  the 
materials  additionally  shall  comply  with  the  requirements  as  specified  in  clauses  7  and  8. 


6    Physical  requirements 

6.1  Particulate  contamination 

The  infusion  sets  shall  be  manufactured  under  conditions  that  minimize  particulate  contamination. 
Determination  of  visible  particles  shall  be  carried  out  as  given  in  annex  F  or  by  using  an  equivalent  procedure. 

6.2  integrity 

The  infusion  set,  when  tested  in  accordance  with  annex  A,  shall  show  no  signs  of  air  leakage. 

6.3  Connections  between  components 

Any  connections  between  fluid  path  components  of  the  infusion  set,  excluding  protective  caps,  shall  withstand  a  static 
tensile  force  of  not  less  than  15  N  for  15  s. 

6.4  Closure-piercing  device 

The  dimensions  of  the  closure-piercing  device  shall  conform  with  the  dimensions  shown  in  figure  4. 

The  closure-piercing  device  shall  be  capable  of  piercing  and  penetrating  the  closure  of  a  fluid  container  without 
prepiercing.  No  coring  should  occur  during  this  procedure. 
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Dimensions  in  millimetres 


Figure  4  — Dimensions  of  the  closure-piercing  device 


6.5  Air-inlet  device 

The  air-inlet  device  shall  conform  with  clauses  3.2  and  8.2. 

The  air-inlet  device  shall  be  provided  with  an  air  filter  to  prevent  the  ingress  of  microorganisms  into  the  container 
into  which  the  device  is  to  be  inserted. 

The  air-inlet  device  shall  be  separate  from  or  integral  with  the  closure-piercing  device. 

When  the  air-inlet  device  is  inserted  into  a  rigid  infusion  container,  the  air  admitted  into  the  container  shall  not 
become  entrained  in  the  liquid  outflow. 

The  air  filter  shall  be  fitted  so  that  all  air  entering  the  rigid  container  passes  through  it  and  that  the  flow  of  fluid  is  not 
reduced  by  more  than  20  %  of  that  from  a  freely  ventilated  container  when  tested  in  accordance  with  annex  B. 

6.6  Tubing 

The  tubing,  made  of  flexible  material,  shall  be  transparent  or  sufficiently  translucent  so  that  the  interface  of  air  and 
water  during  the  passage  of  air  bubbles  can  be  observed  with  normal  or  corrected  vision. 

The  tubing  length  distal  to  the  drip  chamber  shall  be  not  less  than  1  500  mm  in  length,  including  the  injection  site, 
when  provided,  and  the  male  conical  fitting. 

6.7  Fluid  filter 

The  infusion  set  shall  be  provided  with  a  fluid  filter. 

When  tested  in  accordance  with  annex  C,  the  retention  of  latex  particles  on  the  filter  shall  be  not  less  than  80  %. 

6.8  Drip  chamber  and  drip  tube 

The  drip  chamber  shall  permit  continuous  observation  of  the  fall  of  drops.  The  liquid  shall  enter  the  drip  chamber 
through  a  tube  which  projects  into  the  chamber.  There  shall  be  a  distance  of  not  less  than  40  mm  between  the  end 
of  the  drip  tube  and  the  outlet  of  the  chamber,  or  a  distance  of  not  less  than  20  mm  between  the  drip  tube  and  the 
fluid  filter.  The  wall  of  the  drip  chamber  shall  not  be  closer  than  5  mm  to  the  end  of  the  drip  tube.  The  drip  tube  shall 
be  such  that  20  drops  of  distilled  water  or  60  drops  of  distilled  water  at  23  °C  ±  2  °C  and  at  a  flowrate  of 
50  drops/min  ±  10  drops/min  deliver  a  volume  of  1  ml  ±  0,1  ml  (1  g  ±  0,1  g). 


NOTE  The  drip  chamber  should  permit  and  facilitate  the  procedure  of  priming. 
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6.9  Flow  regulator 

The  flow  regulator  shall  adjust  the  flow  of  the  infusion  solution  between  zero  and  maximum. 

NOTE  The  flow  regulator  should  be  capable  of  continuous  use  throughout  an  infusion  without  the  tubing  being  damaged. 
There  should  be  no  deleterious  reaction  between  the  flow  regulator  and  the  tubing  when  stored  in  such  a  manner  that  there  is 
contact. 

6.10  Flowrate  of  infusion  fluid 

The  infusion  set  shall  deliver  not  less  than  1  000  ml  of  a  sodium  chloride  solution  [mass  concentration 
p{NaCI)  =  9  g/l]  in  10  min  under  a  static  head  of  1  m. 

6.1 1  Injection  site 

When  provided,  the  self-sealing  injection  site  shall  reseal  when  tested  in  accordance  with  annex  D  and  there  shall 
be  no  leakage  of  more  than  one  falling  drop  of  water. 

NOTE  The  injection  site  should  be  located  near  the  male  conical  fitting. 

6.12  Male  conical  fitting 

The  distal  end  of  tfie  tubing  shall  temiinate  in  a  male  conical  fitting  in  accordance  with  ISO  594-1  or  ISO  594-2. 

6.13  Protective  caps 

The  protective  caps  at  the  end  of  the  infusion  set  shall  maintain  the  sterility  of  the  closure-piercing  device,  the  male 
conical  fitting  and  the  interior  of  the  infusion  set. 

NOTE  Protective  caps  should  be  secure  but  easily  removable. 


7    Chemical  requirements 

7.1    Reducing  (oxidizable)  matter 

When  tested  in  accordance  with  clause  E.2,  the  total  amount  of  potassium  permanganate  solution  used 
[c(KMnO,)  =  0,002  mol/l]  shall  not  exceed  2,0  ml. 


7.2    Metal  ions 

The  extract  shall  not  contain  in  total  more  than  1  pg/ml  of  barium,  chromium,  copper,  lead  and  tin,  and  not  more 
than  0,1  pg/ml  of  cadmium,  when  determined  by  atomic  absorption  spectroscopy  (AAS)  or  equivalent  method. 

When  tested  in  accordance  with  clause  E.3,  the  intensity  of  the  colour  produced  in  the  test  solution  shall  not  exceed 
that  of  the  standard  matching  solution  with  a  mass  concentration  p{Pb'*)  =  1  pg/ml. 
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7.3   Titration  acidity  or  allolinity 


When  tested  in  accordance  with  clause  E.4,  not  more  than  1  ml  of  either  standard  volumetric  solution  shall  be  required 
for  the  indicator  to  change  to  the  colour  grey. 

7.4  Residue  on  evaporation 

When  tested  in  accordance  with  clause  E.5,  the  total  amount  of  dry  residue  shall  not  exceed  5  mg. 

7.5  UV  absorption  of  extract  solution 

When  tested  in  accordance  with  clause  E.6,  the  extract  solution  S,  shall  not  show  absorption  greater  than  0,1. 

8    Biological  requirements 

8.1  General 

The  infusion  set  shall  not  release  any  substances  which  may  adversely  affect  the  patient  (see  annex  H). 

8.2  Sterility 

The  infusion  set  and/or  the  air-inlet  device  in  its  unit  container  shall  have  been  subjected  to  a  validated  sterilization 
process  (see  annex  J). 

8.3  Pyrogeniclty 

The  infusion  set  and/or  the  air-inlet  device  shall  be  assessed  for  freedom  from  pyrogens  using  a  suitable  test,  and 
the  results  shall  indicate  that  the  infusion  set  is  free  from  pyrogeniclty.  Guidance  on  testing  for  pyrogeniclty  is  given 
in  annex  G. 

8.4  Haemolysis 

The  infusion  set  shall  be  assessed  for  freedom  from  haemolytic  constituents  and  the  result  shall  indicate  that  the 
infusion  set  is  free  from  haemolytic  reactions. 

Guidance  on  testing  for  haemolytic  constituents  is  given  in  ISO  10993-4. 

8.5  Toxicity 

Materials  shall  be  assessed  for  toxicity  by  carrying  out  suitable  tests,  and  the  results  of  the  tests  shall  indicate 
freedom  from  toxicity.  Guidance  on  testing  for  toxicity  is  given  in  ISO  1 0993-1 . 


9    Labelling 

9.1    Unit  container 

The  unit  container  shall  be  labelled  with  the  following  minimum  infomnation: 

a)  a  textual  description  of  the  contents,  including  the  words  "Gravity  feed  only"; 

b)  indication  that  the  infusion  set  is  sterile,  using  the  graphical  symbol  given  in  EN  980; 
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c)  that  the  infusion  set  is  free  from  pyrogens; 

d)  that  the  infusion  set  is  for  single  use  only,  or  equivalent  wording; 

NOTE  The  graphical  symbol  for  "DO  NOT  RE-USE"  in  accordance  with  ISO  7000  No.  1051  may  additionally  be  given. 

e)  instructions  for  use,  including  a  warning  note  about  checking  that  the  package  is  intact  and  about  detached 
protective  caps; 

NOTE  Instructions  for  use  may  also  take  the  form  of  an  insert. 

f)  the  lot  (batch)  designation,  prefixed  by  the  word  LOT; 

g)  year  and  month  of  expiry; 

h)    the  manufacturer's  and/or  supplier's  name  and  address; 

i)    a  statement  that  20  drops  of  distilled  water  or  60  drops  of  distilled  water  delivered  by  the  drip  tube  are  equivalent 
to  a  volume  of  1  ml  ±  0,1  ml  (1  g  ±  0,1  g); 

j)    the  nominal  dimensions  of  an  intravenous  needle,  if  included. 

9.2  Shelf  or  multi-unit  container 

The  shelf  or  multi-unit  container,  when  used,  shall  be  labelled  with  the  following  minimum  information: 

a)  a  textual  description  of  the  contents,  including  the  words  "Gravity  feed  only"; 

b)  the  number  of  infusion  sets; 

c)  indication  that  the  infusion  sets  are  sterile,  using  the  graphical  symbols  as  given  in  EN  980; 

d)  the  lot  (batch)  designation,  prefixed  by  the  word  LOT; 

e)  year  and  month  of  expiry; 

f)  the  manufacturer's  and/or  supplier's  name  and  address; 

g)  the  recommended  storage  conditions,  if  any. 

10    Packaging 

10.1  The  infusion  set  and/or  the  air-inlet  device  shall  be  individually  packed  so  that  they  remain  sterile  during 
storage.  The  unit  container  shall  be  sealed  in  a  tamper-evident  manner. 

10.2  The  infusion  sets  and/or  the  air-inlet  devices  shall  be  packed  and  sterilized  in  such  a  way  th^t  there  are  no 
flattened  portions  or  kinks  when  they  are  ready  for  use. 
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Annex  A 

(normative) 

Test  for  integrity 


Immerse  the  infusion  set,  with  one  end  blocked,  in  water  at  20  °C  to  30  °C  and  apply  an  internal  air  pressure  of  20  kPa 
above  atmospheric  pressure  for  10  s. 

Examine  the  infusion  set  for  air  leakage. 
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Annex  B 

(normative) 

Determination  of  flowrate  when  using  an  air-inlet  device 


B.1  Fill  a  glass  infusion  bottle  with  distilled  water  at  23  °C  ±  2  °C  and  insert  its  closure.  Take  an  infusion 
set  and  fit  a  needle  with  an  outside  diameter  of  0,8  mm  onto  the  male  conical  fitting.  Insert  the  air-inlet  device 
through  the  closure  into  the  bottle  and  then  insert  the  infusion  set,  with  the  flow  regulator  set  so  that  no  liquid  flows. 
Arrange  the  bottle  to  give  1  m  head  of  water.  Open  the  flow  regulator  of  the  infusion  set  to  maximum  and  measure 
the  rate  of  flow  of  water  from  the  set.  Repeat  the  procedure  with  the  filter  removed  from  the  air-inlet  device. 

B.2  For  air-inlet  devices  integral  with  the  closure-piercing  device  of  the  infusion  set,  follow  the  procedure  given  in 
B.I  but  omit  the  insertion  of  the  separate  air-inlet  device. 
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Annex  C 

(normative) 

Test  for  efficiency  of  the  fluid  filter 


C.I    Preparation  of  the  test  fluid 

Use  an  aqueous  suspension  of  latex  particles  with  a  diameter  of  20  p.m  ±  1  nm  and  a  concentration  of 
approximately  1  000  particles  per  100  ml  as  a  test  fluid. 

C.2    Procedure 

Assemble  the  fluid  filter  and  position  it  so  that  it  is  equivalent  to  that  of  actual  use  in  a  suitable  test  apparatus  in 
accordance  with  figure  C.1 .  Cut  the  tubing  of  the  infusion  set  approximately  100  mm  below  the  fluid  filter. 

Flush  the  fluid  filter  with  5  ml  of  the  test  fluid  from  the  storage  bottle  and  discard  the  filtrate.  Pass  100  ml  of  the  test 
fluid  through  the  fluid  filter  and  collect  the  effluent  under  vacuum  after  passing  it  through  a  black  gridded  membrane 
filter  with  a  pore  size  of  5  |xm  to  8  ^.m  and  47  mm  diameter.  Mount  the  membrane  with  any  retained  latex  particles 
on  a  suitable  microscope  slide  or  holder  and  count  the  latex  particles  in  a  minimum  of  50  %  of  the  grid  squares 
under  a  magnification  of  50x  to  100x.  Disregard  any  particles  which  are  obviously  nonlatex. 

Carry  out  the  test  in  duplicate. 

Repeat  the  test  if  the  required  limit  value  of  80  %  retention  rate  is  not  met. 

NOTE  All  procedures  involved  In  this  test  should  be  conducted  in  a  clean  environment,  if  possible  under  laminar  flow. 

C.3    Expression  of  results 

The  retention  rate  of  the  filter,  expressed  as  a  percentage,  is  given  by 

I  1--^  1x100 


«o. 


where 


n,   is  the  number  of  particles  retained  on  the  filter; 
i\   is  the  number  of  particles  in  the  test  fluid  used. 
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Dimensions  in  millimetres 


Sir^ 


storage  bottle 
Transfer  tube 
Flow  regulator 
Connecting  piece 
Piercing  device 
Fluid  filter 
Membrane  filter 


Figure  C.I  —  Apparatus  for  testing  the  efficiency  of  the  fluid  filter 
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Annex  D 

(normative) 

Testing  of  the  injection  site 


Place  the  injection  site  in  a  horizontal,  stress-free  position,  fill  the  infusion  set  with  water  in  such  a  manner  that  no  air 
bubbles  are  trapped  and  apply  a  pressure  of  20  kPa  above  the  atmospheric  air  pressure.  Perforate  the  injection  site  at 
the  foreseen  area  using  a  hypodermic  needle  with  an  outside  diameter  of  0,6  mm  and  conforming  to  ISO  7864.  Keep 
the  needle  in  position  for  15  s.  Remove  the  needle  and  immediately  dry  the  perforated  site.  Observe  during  a  period  of 
1  min  whether  there  is  any  leakage  from  the  injection  site. 

NOTE  In  the  case  of  an  alternative  injection  site  design,  the  test  should  be  performed  by  injection  into  the  site  in  accordance 
with  the  instructions  provided  by  the  manufacturer. 
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Annex  E 

(normative) 

Chemical  tests  on  the  extract 


E.1     Preparation  of  extract  solution  S^  and  blank  solution  Sg 

E.1 .1    Extract  solution  S^ 

Make  a  closed  circulation  system  composed  of  three  sterilized  infusion  sets  and  a  300  ml  borosilicate  glass  boiling 
flask.  Fit  to  the  flask  a  themnostat  device  that  maintains  the  temperature  of  the  liquid  in  the  flask  at  37  °C  ±  1  °C. 
Circulate  250  ml  of  water,  conforming  to  ISO  3696  grade  1  or  grade  2  through  the  system  for  2  h  at  a  rate  of  1  l/h, 
e.g.  using  a  peristaltic  pump  applied  to  a  piece  of  suitable  silicone  tubing  that  is  as  short  as  possible.  Collect  all  of 
the  solution  and  allow  to  cool. 

E.1 .2    Blank  solution  Sg 

Blank  solution  S„  is  prepared  as  described  for  extract  solution  S,  but  omitting  the  infusion  sets  from  the  circuit. 
The  extract  solution  S,  and  the  blank  solution  S^  shall  be  used  for  the  chemical  tests. 

E.2   Tests  for  reducing  (oxidizable)  matter 

Add  10  ml  of  extract  solution  S,  to  10  ml  of  potassium  permanganate  solution,  c(KMnO^)  =  0,002  mol/l,  and  1  ml  of 
sulfuric  acid  solution,  ^(HjSOJ  =  1  mol/l,  agitate  and  allow  to  react  for  15  min  at  room  temperature. 

After  0,1  g  of  potassium  iodide  has  been  added,  titrate  the  solution  against  a  sodium  thiosulfate  standard  volumetric 
solution,  ciNa^Sp^  =  0,005  mol/l,  until  it  turns  light  brown  in  colour.  Add  5  drops  of  starch  solution  and  continue  to 
titrate  until  the  blue  colour  has  disappeared. 

A  blar>k  test  is  carried  out  simultaneously. 

Calculate  the  volume,  in  millilitres,  of  0,002  mol/I  potassium  permanganate  solution  consumed  as  the  difference 
between  the  two  titrations. 


E.3   Test  for  metal  ions 

Test  10  ml  of  extract  solution  S,  for  metal  ions,  using  procedures  endorsed  by  the  national  pharmacopoeia.  Determine 
the  degree  of  coloration. 

E.4   Test  for  titration  acidity  or  alkalinity 

Add  0,1  ml  Tashiro  indicator  solution  to  20  ml  of  extract  solution  8,  in  a  titration  flask. 

If  the  colour  of  the  resulting  solution  is  violet,  titrate  with  sodium  hydroxide  standard  volumetric  solution, 
c(NaOH)  =  0,01  mol/l,  and  if  green,  with  hydrochloric  acid  standard  volumetric  solution,  c(HCI)  =  0,01  mol/l,  until  a 
greyish  colour  appears. 

Express  the  volume  of  sodium  hydroxide  solution  or  hydrochloric  acid  solution  used  in  millilitres. 
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E.5    Test  for  non-volatile  residue 

Transfer  50  ml  of  extract  solution  S,  to  a  tared  evaporating  disfi,  and  evaporate  to  dryness  at  a  temperature  just 
below  the  boiling  point.  Dry  to  constant  mass  at  105  °C. 

Treat  50  ml  of  the  blank  solution  S,  in  the  same  manner. 

Express  the  difference  between  the  residual  masses  obtained  from  the  extract  solution  S,  and  the  blank  solution  S^  in 
milligrams. 


E.6    Test  for  absorption 

Pass  the  extract  solution  S,  through  a  membrane  filter  with  pore  size  of  0,45  pm  in  order  to  avoid  stray  light 
interferences.  Within  5  h  of  preparation,  place  the  solution  in  a  scanning  UV  spectrometer  in  a  1  cm  quartz  cell  with 
the  blank  solution  S^  in  the  reference  cell  and  record  the  spectrum  in  the  wavelength  range  from  250  nm  to  320  nm. 

Report  the  result  as  a  recorded  diagram  showing  the  absorption  plotted  versus  the  wavelength. 
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Annex  F 

(normative) 

Test  for  particulate  contamination 


F,1    Principle 

The  inner  fluid  pathway  surfaces  of  infusion  sets  ma^  be  contaminated  superficially  with  particles  visible  to  the  eye. 
Such  particles  may  be  transferred  to  infusion  solutions  administered  through  the  set  and  deteriorate  the  quality  of 
such  preparations.  The  present  method  purports  to  evafuate  contamination  of  this  kind  by  collecting  and  counting 
the  particles  detached  by  rinsing  from  the  inner  fluid  pathway  surfaces  of  an  infusion  set. 

F.2    Procedure 

F.2.1    Provisions 

F.2.1.1  Carry  out  ail  procedures  in  such  an  environment  that  no  extraneous  particles  can  interfere.  This  involves 
wearing  suitable  garments,  non-powdered  gloves  and  using  a  suitable  clean-air  work  station,  e.g.  providing  laminar 
air  flow  to  e.g.  class  100  according  to  US  Federal  Standard  209  E  or  class  N2  according  to  ISO  14644-1  as  well  as 
suitably  decontaminated  tools  and  handling  means. 

F.2.1 .2  Prepare  a  rinse  fluid  by  dissolving  3  g  of  highly  concentrated  sodium  N-methyl-N-oleyl  taurate  1)  powder  in 
101  of  water  conforming  to  ISO  3696  grade  1  or  grade  2.  Make  provisions  for  supplying  the  rinse  fluid  under 
pressure  using  a  final  membrane  filter  with  maximum  pore  size  of  1,2  jjm. 

F.2.2    Test 

F.2.2.1  Fill  a  clean  50  ml  glass  syringe  with  50  ml  of  the  rinse  fluid.  Connect  the  syringe  to  the  closure-piercing 
device  by  appropriate  means  and  empty  the  50  ml  of  rinse  fluid  through  the  infusion  set  at  a  flowrate  which  should 
be  higher  than  under  gravity  use.  Collect  the  rinse  fluid  in  a  clean  Erienmeyer  flask.  Filter  the  rinse  fluid  over  a  light 
grey  membrane  filter  with  a  pore  size  of  0,8  pm  provided  with  green  grid  lines  at  3  mm  distance. 

NOTE  1      Preferably,  the  test  should  be  performed  in  a  closed  system. 

Repeat  this  operation  with  the  same  syringe,  using  a  second  50  ml  portion  of  the  rinse  fluid  and  filter  in  the  same 
manner. 

Store  the  filter  suitably. 

NOTE  2  The  colour  of  the  filter  may  significantly  affect  the  test  results.  If  no  specific  details  have  been  agreed  on  between 
parties  the  colour  should  be  medium  grey  and  meet  the  following  coordinate  ranges  in  the  CIE  system: 

L*  between  60%  and  70% 
a*  between  -4,7%  and  -3,7% 
b*       between  -4,7%  and    -3,7% 

This  specification  is  recommended  for  measurements  with  a  membrane  filter  with  a  3  mm  square  green  grid. 


1)  Sodium  salt  of  N-methyl-N-oleyl-methylaminoethanesulfonic  acid. 
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F.2.2.2  Prepare  a  blank  filter  following  the  procedure  described  in  F.2.2.1  by  emptying  the  rinse  fluid  directly  from 
the  syringe  into  the  Erienmeyer  flask.  The  blank  counts  shall  satisfy  the  following  criteria  when  performing  total 
counts  as  indicated  in  F.2.2.3: 

Class  I:      «   5  particles; 
Class  II:     "€    1  particle; 
Class  III:         0  particles. 

Results  for  infusion  sets  tested  are  only  acceptable  if  calculated  with  a  blank  determination  which  meets  these  criteria. 

F.2.2.3  Count  the  particles  on  the  filter  using  a  suitable  microscope  under  a  magnification  of  about  50  x  and 
appropriate  illumination,  incident  angle  with  the  slide  stage  between  0°  and  10°. 

NOTE  Other  validated  methods  of  counting  may  also  be  used. 

Classify  the  particles  into  the  following  categories,  using  the  longest  visible  dimension  d  as  the  classifying 
parameter: 

Class  1:        25  pm  <  d  =5    50  pm 

Class  11:       50  nm  <  d  =s  100  \tm 

Class  111:    100 \im<d 


F.2.3    Proposed  acceptance  criteria 


Class  1:  €  100  particles; 
Class  II:  ^  20  particles; 
Class  111:  0  particles. 


F.3    Expression  of  results 

For  each  test  report  the  following  data  shall  be  given: 

a)  average  flowrate  obtained  during  the  injection; 

b)  total  count  of  particles  found  in  each  of  the  three  classes; 

c)  counts  of  particles  found  in  each  of  the  three  classes,  with  a  minimum  of  one  count  of  the  blank  tests 
performed. 
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Annex  G 

(informative) 

Biological  tests 


The  test  on  pyrogenicity  shall  be  carried  out  as  described  in  national  pharmacopoeiae  or  national  standards. 

NOTE  A  test  tor  pyrogens  and  bacterial  endotoxins  is  described  in  the  European  Phannacopoeia,  a  pyrogen  test  and  bacterial 
endotoxins  test  are  described  in  the  United  States  Pharmacopoeia. 
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Annex  H 

(informative) 

Tests  for  biological  evaluation 


The  test  methods  for  biological  evaluation  as  described  in  ISO  10993-1  should  be  considered  as  guidance  when 
assessing  biological  compatibility. 
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(informative) 
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